XRCC1 interactions with multiple DNA glycosylases: a model for its recruitment to base excision repair.
Repair of chemically modified bases in DNA is accomplished through base excision repair (BER). This pathway is initiated by a specific DNA glycosylase that recognizes and excises the altered base to yield an abasic (AP) site. After cleavage of the AP site by APE1, repair proceeds through re-synthesis and ligation steps. In mammalian cells, the XRCC1 protein, essential for the maintenance of genomic stability, is involved in both base excision and single-strand break repair. XRCC1 participates in the first step of BER by interacting with the human DNA glycosylases hOGG1 and NEIL1. To analyze the possibility of a general mechanism involving the interaction of XRCC1 with DNA glycosylases we used XRCC1 to pull-down DNA glycosylases activities from human cell extracts. XRCC1 co-purifies with DNA glycosylase activities capable of excising hypoxanthine and dihydrothymine, in addition to 8-oxoguanine, but not uracil. Biochemical analyses with the purified proteins confirmed the interactions between XRCC1 and MPG, hNTH1 or hNEIL2. Furthermore, XRCC1 stimulates the activities of these enzymes. In vivo localization studies show that after genotoxic treatments these DNA glycosylases can be found associated with XRCC1 foci. Our results support a BER model in which XRCC1 is recruited to the repair of alkylated or oxidized bases by the enzyme recognizing the lesion. XRCC1 would then coordinate the subsequent enzymatic steps and modulate the activities of all the proteins involved.